SI--5
a under Ar unless otherwise noted; b according to GC-FID; c other unidentified product(s) were observed S.I. Table 3 . Cycloisomerization vs. Isomerization
These experiments were run using general procedure B and analyzed by GC-FID. 1,2-dichlorobenzene was added as an internal standard to correct for sampling errors. In each case, there were other unidentified peaks, so it must be noted that the conversion of starting material is not necessarily to products 6 and 27, although these were the major products. 
SI--6
The control experiments in which compound 27 was treated under the same experimental conditions as entries 1-6 showed 100% starting material remaining after 24 hours, ruling out conversion of 27 to 6 as a possible pathway.
Isomerization 2-methylundec-1-ene (Table 2, Entry 1)
The title compound was prepared by a Wittig reaction of undecan-2-one. A flame-dried 250 mL round bottom flask was charged with 19.1 mmol. (1.2 eq.) of methyl triphenyl phosphonium bromide, a stir bar and anhydrous diethyl ether (100 mL). A reflux condenser was attached and the suspension was placed under an Argon atmosphere. To this was added 1.2 eq. of a 1M solution of KOt-Bu in THF, which resulted in a bright yellow solution. The reaction was heated at reflux for 30 minutes. Undecan-2-one (15.4 mmol, 1.0 eq.) as a solution in 40 ml of anhydrous diethyl ether was then added dropwise. The reaction was monitored by TLC and after 4 hours was found to be complete. The reaction was concentrated directly by rotary evaporation, suspended in pentanes and filtered by suction filtration through a thick plug of silica. The solution was concentrated once more, suspended again in pentanes and filtered through a plug of silica to remove the small amount of triphenyl phosphine oxide remaining. The desired product was obtained as a clear colorless oil in 95% yield (14.6 mmol) after removal of solvent in vacuo. The spectral data obtained matched those previously reported.
Pandey, S. K.; Greene, A. E.; Poisson, J.-F. J. Org. Chem. 2007, 72, 7769-7770 2-methylundec-2-ene (( Table 2 , Entry 1)
Using general procedure B with the following modifications gave the title compound (18.2 mg, 0.108 mmol) as a clear colorless oil in 91% yield after FCC purification through silica with 100% pentanes.
-temperature: rt -salenCoCl: 2 mol% -PhSiH 3 : 2 mol% Spectral information obtained matched those previously reported Rao Volla, C. M.; Vogel P. Angew. Chem. Int. Ed. 2008 , 47, 1305 -1307 1-decene ( The ratio of E:Z:sum of 4 other isomers was found to be 66:20:14 by GC-FID.
(E)-2,6,10-trimethylundeca-1,5,9-triene (Table 2 , Entry 3) The title compound was prepared by a Wittig reaction of geranyl acetone using the same procedure as 2-methylundec-1-ene (above) with the following modifications. Substrate: 1.0 eq. 5.15 mmol., 1.0 g. Ph 3 PMeBr: 1.1 eq., 2.02 g. KOt-Bu: (1M in THF), 1.1 eq., 5.66 mL Et 2 O (anhydrous): 40 mL + 10 mL The spectral data obtained matched those previously reported. Takai, K., Hotta, Y., Oshima, K., Nozaki, H. Bull. Chem. Soc. Jpn., 1980 , 53, 1698 2,6-dimethylhepta-2,5-diene ( (S)-(4,6-dimethylhept-1-en-2-yl)cyclopentane (( Table 2 , Entry 5) The title compound was made from (S)-citronellal by the following sequence:
To a solution of cyclopentyl magnesium chloride (2M in Et 2 O) (6.6 mmol, 1.1 eq.) in anhydrous THF (10 mL) was added a solution of (S)-citronellal (1.0 eq., 6.0 mmol) in 5 mL of anhydrous THF. The reaction was monitored by TLC and upon completion, the reaction mixture was isolated by pouring the solution into 5 mL of ice cold 1 N HCl, extracting with diethyl ether (3x ~5 mL), drying over MgSO 4 , and concentrating in vacuo.
Next, the crude alcohol was added to a suspension of Pd/C (10% w/w) and degassed with argon for 15 minutes to remove oxygen from the system. Hydrogen gas was bubbled through the solution until the reaction was complete, determined by GC-MS. The suspension was filtered through a plug of celite, rinsing with MeOH. The resulting mixture was concentrated in vacuo and purified by FCC on silica in 10% EtOAc/hex to obtain a mixture of diastereomers in 95% yield (1.28 g.; over 2 steps).
To a flame dried 5 mL round bottom flask containing a stir bar, NaOAc (15.4 mg, 0.1 eq.), DCM (15 mL), the diasteromeric mixture of alcohols (1.0 eq., 1.88 mmol) and 4Å molecular sieves was added PCC (1.7 eq., 3.27 mmol) while stirring. The reaction changed colors from from orange to a blackish orange shade during the course of the reaction. The progress of the reaction was monitored by TLC. Upon completion, the reaction was filtered through florisil to obtain a clear green solution which was subsequently concentrated in vacuo and purified by FCC over silica with 10% EtOAc/hex to obtain the desired ketone as a pale yellow oil in 66% yield (278 mg.)
The isolated ketone (1.0 eq., 278 mg, 1.24 mmol) was converted to (S)-(4,6-dimethylhept-1-en-2-yl)cyclopentane via a Wittig reaction using the same procedure as for 2-methylundec-1-ene above except that 1.3 equivalents of KOtBu and methyl triphenyl phosphonium bromide were used. 25, 107.92, 45.72, 44.48, 39.50, 37.52, 31.93, 31.70, 31.13, 28.17, 25.10, 25.06, 25.04, 22.89, 22.78, 19.82 38, 124.56, 43.50, 39.51, 37.51, 31.81, 30.87, 30.79, 28.18, 27.19, 26.90, 25.19, 22.90, 22.79, 19.70, 19.20 28, 134.73, 117.04, 116.66, 65.69, 59.60, 26.11, 25.79, 18.56, 18.35, -5.01, -5.12 GC (GC/MSD; HP-5MS UI; 139 KPa; flow rate 2 mL/min; inlet temperature 250 °C; column temperature 50 °C for 0 min, then 20 °C/min to 280 °C, then hold 2 min): tR = 6.867 min and 6.924 min. m/z calcd for C 16 3-methyl-6-(2-methylallyl)cyclohex-2-enone (Table 2, Entry 10) A flame dried round bottom flask charged with diisopropylamine (1.1 eq) and THF (0.2 M) was cooled down to -78 °C under argon atmosphere. A solution of n-BuLi (1.6 M in hexanes, 1.05 eq) was added slowly to this solution at −78 °C and stirred for 45 min. 3-methylcyclohex-2-enone (1 eq.) was added and the mixture was stirred for another 45 minutes at −78 °C. 3-bromo-2-methylpropene (1.1 eq) was then added at −78 °C and the reaction was stirred 3 h and slowly warmed-up to room temperature. An aqueous saturated solution of NH 4 Cl was added and the aqueous layers were extracted with ethyl acetate (3x). The combined organic phases were dried over anhydrous magnesium sulfate, filtered and the solvent was evaporated. The crude residue was purified by flash chromatography on a short silica gel column with 10% Et 2 O: hexane to furnish a clear oil in 78% isolated yield. 1 H NMR (600 MHz, Chloroform-d) δ 5.86 (q, J = 1.4 Hz, 1H), 4.80 (ddt, J = 2.9, 2.1, 1.1 Hz, 1H), 4.70 (ddt, J = 2.4, 1.6, 0.9 Hz, 1H), 2.66 (dd, J = 14.2, 3.9 Hz, 1H), 2.35 (tt, J = 10.4, 4.4 Hz, 1H), 2.29 (dddd, J = 7.8, 3.9, 1.8, 0.9 Hz, 2H), 2.06 (dq, J = 13.6, 4.9 Hz, 1H), 1.99 -1.95 (m, 1H), 1.95 (q, J = 1.0 Hz, 3H), 1.71 (dt, J = 1.6, 0.8 Hz, 3H), 1.68 -1.56 (m, 1H) 13 C NMR (151 MHz, CDCl 3 ) δ 201. 30, 161.83, 143.56, 126.39, 112.50, 43.22, 37.73, 30.20, 26.97, 24.35, 22 48, 161.63, 135.39, 126.48, 121.56, 45.66, 30.34, 29.54, 26.02, 24.35, 18. 49, 173.17, 172.96, 144.72, 110.50, 61.53, 61.48, 49.43, 41.24, 35.24, 34.67, 23.22, 15.51, 14.17 19, 172.49, 143.73, 112.54, 61.54, 57.58, 55.11, 49.02, 41.78, 37.70, 29.27, 23.70, 14 .12 GC (GC/MSD; HP-5MS UI; 139 KPa; flow rate 2 mL/min; inlet temperature 250 °C; column temperature 50 °C for 0 min, then 20 °C/min to 280 °C, then hold 2 min): tR = 7.4224 min. m/z calcd for C 16 
-(3-methylbut-2-enyl)-2-(3-methylbut-3-enyl)malonate (SI 3)
In a flame dried round bottom flask charged with sodium hydride (1.05 eq) was added some THF under argon atmosphere. Diethyl 2-(3,3-dimethylallyl)malonate (1 eq.) in DMF was added to this suspension at 0 °C and the mixture was stirred during 30 minutes. 4-iodo-2-methylbut-1-ene (1.1 eq) was finally added and the reaction was stirred for 15 minutes and heated at 70 °C until completion of the reaction. The reaction was quenched with water and worked-up with an aqueous solution of NaHCO 3 (sat.) and Et 2 O. The organic phase was dried over magnesium sulfate, filtered and evaporated off. The crude residue was purified by flash chromatography on a short silica gel column with 3% Et 2 O:hexane to furnish a clear oil in 77%. 1 H NMR (600 MHz, Chloroform-d) δ 4.94 (dddd, J = 7.5, 6.1, 2.9, 1.5 Hz, 1H), 4.69 (s, 1H), 4.7 (s, 1H), 4.16 (ttd, J = 15.5, 7.6, 3.8 Hz, 4H), 2.83 -2.32 (m, 2H), 2.13 -1.91 (m, 2H), 1.91 -1.76 (m, 2H), 1.70 (s, 3H), 1.67 (s, 3H), 1.61 (s, 3H), 1.23 (t, J = 7.0 Hz, 6H) 13 C NMR (151 MHz, CDCl 3 ) δ 171. 66, 145.16, 135.45, 117.84, 110.32, 61.75, 57.46, 32.34, 31.05, 30.50, 26.12, 22.57, 18.05, 14 67, 171.32, 146.63, 113.08, 77.37, 61.48, 61.17, 49.77, 38.99, 33.25, 32.57, 31.08, 30.93, 27.26, 24.25, 20.25, 14.26, 14.18 
-bis(3-methylbut-2-enyl)malonate (30)
Using general procedure A with the following modifications gave the title compound (42.7 mg, 0.144 mmol) as a clear yellow oil in 85 % yield and as an inseparable mixture with the compound 30 (1.0 : 2.9). -temperature: 3 mol% (3.33 mg.00506 mmol) -salenCoCl: 3 mol% (3.33 mg.00506 mmol) + 3 mol% (3.33 mg.00506 mmol) -PhSiH 3 : 6 mol% (1.20 μL, 0.0101 mmol) + 6 mol% (1.20 μL, 0.0101 mmol) 1 H NMR (600 MHz, Chloroform-d) δ 4.95 (ddq, J = 8.9, 6.1, 1.4 Hz, 2H), 4.15 (q, J = 7.1 Hz, aH), 2.57 (dt, J = 7.3, 1.4 Hz, 4H), 1.67 (s, 6H), 1.59 (s, 6H), 1.22 (t, J = 7.2 Hz, 6H). 13 C NMR (151 MHz, CDCl 3 ) δ 171. 68, 135.35, 118.12, 61.16, 57.81, 30.92, 26.17, 18.00, 14 
-(2-cyclohexylideneethyl)-2-(2-methylallyl)malonate (SI 4)
In a flame dried round bottom flask charged with sodium hydride (1.05 eq) was added some THF under argon atmosphere. Diethyl 2-(2-cyclohexylideneethyl)malonate (1 eq.) in DMF was added to this suspension at 0 °C and the mixture was stirred during 30 minutes. 3-bromo-2-methylpropene (1.1 eq) was finally added and the reaction was stirred until completion of the reaction. The reaction was quenched with water and worked-up with an aqueous solution of NaHCO 3 sat. and Et 2 O. The organic phase was dried over magnesium sulfate, filtered and evaporated off. The crude residue was purified by flash chromatography on a short silica gel column with 3% Et 2 O:hexane to furnish a clear oil in 77%. 1 H NMR (600 MHz, Chloroform-d) δ 5.02 -4.88 (m, 1H), 4.84 (s, 1H), 4.73 (s, 1H), 4.16 (qq, J = 7.0, 3.7 Hz, 4H), 2.68 (d, J = 1.0 Hz, 2H), 2.64 (d, J = 7.4 Hz, 2H), 2.17 -2.08 (m, 2H), 2.05 (t, J = 5.8 Hz, 2H), 1.76 -1.64 (m, 3H), 1.56 -1.36 (m, 6H), 1.24 (t, J = 7.1 Hz, 6H). 13 C NMR (151 MHz, CDCl 3 ) δ 171. 69, 143.30, 140.98, 115.44, 114.74, 61.27, 57.41, 39.98, 37.59, 30.13, 29.06, 28.70, 27.87, 26.96, 23.51, 14 28, 173.05, 135.59, 123.53, 61.48, 61.43, 57.24, 55.63, 48.93, 41.99, 37.02, 29.48, 29.43, 25.55, 23.83, 23.26, 22.75, 14.19 . GC (GC/MSD; HP-5MS UI; 139 KPa; flow rate 2 mL/min; inlet temperature 250 °C; column temperature 50 °C for 0 min, then 20 °C/min to 280 °C, then hold 2 min): tR = 9.625 min. 25, 173.05, 132.65, 131.63, 126.20, 123.30, 61.49, 61.45, 57.22, 56.74, 48.81, 42.10, 37.24, 29.27, 27.22, 25.81, 23.84, 17.87, 16.89, 14.19, 14. In a flame dried round bottom flask charged with sodium hydride (1.05 eq) was added THF (O.2M) under argon atmosphere. Diethyl 2-(2-methylallyl)malonate (1 eq.) in THF was added to this suspension at 0 °C and the mixture was stirred during 30 minutes. Bromo-2-cyclohexene (1.1 eq) was finally added and the reaction was stirred until completion. The reaction was quenched with water and worked-up with an aqueous solution of NaHCO 3 sat. and Et 2 O. The organic phase was dried over magnesium sulfate, filtered and evaporated off. The crude residue was purified by flash chromatography on a short silica gel column with 3 % Et 2 O:hexane to furnish a clear oil in 89%. 
SI--18
13 C NMR (151 MHz, CDCl 3 ) δ 171. 00, 170.63, 141.91, 128.48, 128.34, 115.03, 61.16, 60.98, 60.94, 40.87, 40.46, 25.15, 24.55, 23.80, 22.57, 14.24, 14 3,3-dimethyl-3,3a,7,7a-tetrahydro-1H-indene-1,1(2H,6H) 
-(3-(tert-butyldimethylsilyloxy)cyclohex-2-enyl)-2-(2-methylallyl)malonate (SI 7)
To a flame-dried flask equipped with a magnetic stir bar and under argon atmosphere was added cycloalkenone (1.0 eq.) and THF (0.4M). The solution was cooled to -78 °C and TIPSOTf (1.5 eq.) was added followed by the dropwise addition of Me 2 S (2.5 eq.). The reaction was stirred 30 min at -78 °C. During this time, in a separate flame-dried flask equipped with a magnetic stir bar and under argon atmosphere, a THF solution of diethyl propargylmalonate (1.5 eq) was added to a THF suspension of NaH (1.5 eq) at rt. The mixture was stirred 30 min and added dropwise to the first flask at -78°C. The reaction mixture was stirred at -78 °C for 1h and quenched with a saturated solution of NaHCO 3. The aqueous layer was extracted three times with ethyl acetate. The organics layers were combined, dried over MgSO 4 , filtered and concentrated in vacuo. The crude residue was purified by flash chromatography on a short silica gel column (neutralized with Et 3 N) with 3 % Et 2 O:hexane to furnish a clear oil in 82%. 
H NMR

diethyl 2-benzyl-2-(2-methylallyl)malonate (SI 8)
In a flame dried round bottom flask charged with sodium hydride (1.05 eq) was added some THF under argon atmosphere. Diethyl 2-(2-methylallyl)malonate (1 eq.) in THF was added to this suspension at 0 °C and the mixture was stirred during 30 minutes. Benzyl bromide (1.1 eq) was finally added and the reaction was stirred until completion. The reaction was quenched with water and worked-up with an aqueous solution of NaHCO 3 sat. and Et 2 O. The organic phase was dried over magnesium sulfate, filtered and evaporated off. The crude residue was purified by flash chromatography on a short silica gel column with 3 % Et 2 O:hexane to furnish a clear oil in 89%. 33, 141.19, 136.61, 130.22, 128.23, 126.95, 115.10, 61.38, 58.53, 40.35, 38.76, 23.92, 14 
H NMR
6-benzyl-3-ethoxycyclohex-2-enone
The title compound was prepared by a previously reported procedure, highlighted in the Scheme above and the spectral data obtained matched those previously reported. Chen, Y.; Lee, C. J. Am. Chem. Soc. 2006, 128, 15598-15599 4-benzyl-3-methyl-4-(2-methylallyl)cyclohex-2-enone (SI 9) A solution of n-BuLi (2.4 M in hexanes,1.05 eq) was added slowly to freshly distilled diisopropylamine (1.1 eq ) in THF at −78°C and the solution was stirred for 30 min at -78°C and 15 min at 0°C and then cooled to -78°C. A solution of 6-benzyl-3-ethoxycyclohex-2-enone (1 eq) in THF was added via cannula at −78°C and the solution was stirred for 60 min to obtain a slurry. 3-bromo-2-methylpropene (1 eq) was added in one portion, the mixture was stirred 1h at -78°C and 3h at r.t. The solution was then cooled to -78°C and MeLi (1.5 M in Et2O, 13.21 mL, 19.82 mmol) was added in one portion. The resulting mixture was stirred for 30 min at -78°C. It was then warmed to r.t. and the mixture stirred for 1h. A solution of HCl (1M, 30 mL) was added and the mixture stirred vigorously for 1h. Water (30 ml) was added with brine (30 mL) and Et 2 O (30 mL) and the organic phases was separated. The aqueous layer was extracted with ethyl acetate (3x), and the combined organic phases were dried over MgSO4, filtered and concentrated. The crude residue was purified by flash chromatography on a short silica gel column with 7-15 % Et 2 O: hexane to furnish a clear yellow oil in 63%. 07, 167.10, 141.72, 137.14, 130.48, 129.22, 128.37, 126.91, 114.63, 44.70, 44.36, 42.92, 34.30, 29.55, 24.91, 21 26, 168.62, 143.99, 134.22, 129.17, 127.83, 126.99, 126.25, 126.09, 45.03, 39.31, 39.05, 35.07, 34.17, 33.94, 32.48, 32.23, 20.73 96, 164.91, 134.64, 133.48, 129.55, 129.06, 127.57, 126.49, 126.38, 49.36, 47.90, 38.83, 35.05, 25.82, 24.73, 24.36, 20 3-methyl-6-(2-methylallyl)-6-(3-methylbut-2-enyl)cyclohex-2-enone (SI 10) A solution of n-BuLi (2.4 M in hexanes,1.05 eq) was added slowly to freshly distilled diisopropylamine (1.1 eq ) in THF at −78°C and the solution was stirred for 30 min at -78°C and 15 min at 0°C and then cooled to -78°C. A solution 3-methyl-6-(2-methylallyl)cyclohex-2-enone (1 eq) in THF was added via cannula at −78°C and the solution was stirred for 60 min to obtain a slurry. 3-3-dimethylallybromide (1 eq) was added in one portion, the mixture was stirred 1h at -78°C and 3h at r.t. The reaction was quenched with water and worked-up with an aqueous solution of NH 4 Cl sat. and Et 2 O. The organic phase was dried over magnesium sulfate, filtered
SI--23
and evaporated off. The crude residue was purified by flash chromatography on a short silica gel column with 3 % Et 2 O: hexane to furnish a clear oil in 75%. 1 H NMR (400 MHz, Chloroform-d) δ 5.81 (s, 1H), 5.07 (dddt, J = 8.3, 6.8, 3.1, 1.5 Hz, 1H), 4.79 (dt, J = 2.8, 1.5 Hz, 1H), 4.64 (dd, J = 2.4, 1.3 Hz, 1H), 2.59 (dd, J = 13.7, 1.5 Hz, 1H), 2.34 -2.25 (m, 2H), 2.25 -2.18 (m, 1H), 2.10 (dd, J = 14.7, 8.2 Hz, 1H), 2.03 (dd, J = 13.6, 1.5 Hz, 1H), 1.91 (q, J = 1.1 Hz, 3H), 1.82 (dddd, J = 16.3, 12.5, 7.9, 6.1 Hz, 2H), 1.69 (s, 3H), 1.61 (s, 3H), 1.57 (s, 3H). 13 C NMR (151 MHz, CDCl 3 ) δ 202. 89, 160.34, 142.95, 134.40, 126.09, 119.64, 114.79, 47.14, 42.46, 34.22, 29.75, 28.33, 26.19, 24.60, 24.20, 18 .13 GC (GC/MSD; HP-5MS UI; 139 KPa; flow rate 2 mL/min; inlet temperature 250 °C; column temperature 50 °C for 0 min, then 20 °C/min to 280 °C, then hold 2 min): tR = 7.908 min. 76, 203.07, 160.32, 160.24, 144.87, 144.67, 125.94, 125.00, 112.28, 111.72, 55.19, 54.52, 50.35, 49.18, 48.29, 48.05, 42.17, 41.78, 39.56, 37.11, 37.08, 35.89, 30.41, 29.49, 29.42, 28.68, 24.95, 24.14, 24.08, 23.95, 23.80, 23 .71 GC (GC/MSD; HP-5MS UI; 139 KPa; flow rate 2 mL/min; inlet temperature 250 °C; column temperature 50 °C for 0 min, then 20 °C/min to 280 °C, then hold 2 min): tR = 8. 
3-(2-methylallyloxy)cyclohex-1-ene (SI 11)
In a flame dried round bottom flask charged with sodium hydride (1.05 eq) was added some DMF under argon atmosphere. Cyclohexenol (1 eq.) in DMF was added to this suspension at 0 °C and the mixture was stirred during 30 minutes. 3-bromo-2-methylpropene (1.1 eq) was finally added and the reaction was stirred until completion of the reaction. The reaction was quenched with water and worked-up with an aqueous solution of NaHCO 3 sat. and Et 2 O. The organic phase was dried over magnesium sulfate, filtered and evaporated off. The crude residue was purified by flash chromatography on a short silica gel column with 3% Et 2 O: hexane to furnish a clear oil in 94%. 05, 130.88, 128.01, 111.89, 172.19, 172.06, 28.50, 25.37, 19.74, 19. -temperature: rt -salenCoCl: 3 mol% (6.63 mg 0.0101mmol) -PhSiH 3 : 6 mol% (2.50 μL, 0.0202 mmol) 1 H NMR (600 MHz, Chloroform-d) δ 5.88 (ddt, J = 10.3, 5.1, 2.6 Hz, 1H), 5.59 (ddt, J = 11.0, 3.3, 1.3 Hz, 1H), 4.40 (td, J = 6.1, 3.1 Hz, 1H), 2H), 2.25 (ddq, J = 6.4, 4.6, 2.0 Hz, 1H), 2.07 (ddtt, J = 15.9, 8.5, 4.3, 2. 2 Hz, 1H), 1.98 -1.75 (m, 2H), 1.75 -1.44 (m, 1H), 1.14 (s, 3H), 0.98 (s, 3H). 13 C NMR (151 MHz, CDCl 3 ) δ 129. 13, 125.90, 79.38, 76.66, 47.89, 42.61, 27.42, 27.11, 22.30, 20.25 GC ( 20, 112.64, 81.29, 71.63, 55.78, 41.90, 26.94, 23.81, 21.60 (2-methyl-1-(3-methylbut-2-enyloxy)allyl)benzene (SI 13) In a flame dried round bottom flask charged with sodium hydride (1.05 eq) was added some DMF under argon atmosphere. 2-methyl-1-phenylprop-2-en-1-ol (1 eq.) in DMF was added to this suspension at 0 °C and the mixture was stirred during 30 minutes. 3,3-dimethylally bromide(1.1 eq) was finally added and the reaction was stirred until completion of the reaction. The reaction was quenched with water and worked-up with an aqueous solution of NaHCO 3 sat. and Et 2 O. The organic phase was dried over magnesium sulfate, filtered and evaporated off. The crude residue was purified by flash chromatography on a short silica gel column with 3% Et 2 O:hexane to furnish a clear oil in 91%. 1 H NMR (600 MHz, Chloroform-d) δ 7. 2H), 7.35 (dd, J = 8.5, 6.8 Hz, 2H), 1H), 5.44 (tdt, J = 5.6, 2.8, 1.4 Hz, 1H) , 5.14 (s, 1H), 5.00 (s, 1H), 4.79 (s, 1H), 4.03
SI--26
(ddt, J = 11.9, 7.0, 1.0 Hz, 1H), 3.96 (dd, J = 11.7, 6 .9 Hz, 1H), 1.78 (s, 3H), 1.66 (s, 3H), 1.63(s, 3H).
13 C NMR (151 MHz, CDCl 3 ) δ 145. 43, 140.91, 136.66, 128.18, 127.31, 126.80, 121.50, 113.02, 84.32, 65.15, 25.93, 18.19, 17.86 GC ( 78, 142.57, 140.35, 139.22, 127.90, 127.42, 127.27, 126.78, 126.62, 113.64, 112.90, 90.66, 88.98, 71.23, 69.15, 56.46, 56.27, 45.14, 44.95, 25.64, 24.54, 24.22, 23.98, 22.47, 17.17 (4-methyl-3-(3-methylbut-2-enyloxy)pent-4-enyl)benzene (SI 14) In a flame dried round bottom flask charged with sodium hydride (1.05 eq) was added some DMF under argon atmosphere. 2-methyl-5-phenylpent-1-en-3-ol (1 eq.) in DMF was added to this suspension at 0 °C and the mixture was stirred during 30 minutes. 3,3-dimethylallyl bromide(1.1 eq) was finally added and the reaction was stirred until completion of the reaction. The reaction was quenched with water and worked-up with an aqueous solution of NaHCO 3 sat. and Et 2 O. The organic phase was dried over magnesium sulfate, filtered and evaporated off. The crude residue was purified by flash chromatography on a short silica gel column with 3% Et 2 O:hexane to furnish a clear oil in 91%.
1 H NMR (600 MHz, Chloroform-d) δ 7.33 -7.23 (m, 2H), 7.18 (ddt, J = 14.3, 6.8, 1.5 Hz, 3H), 5.37 (s, J = 7.0, 5.7, 1.4 Hz, 1H), 4.94 (dt, J = 2.9, 1.5 Hz, 1H), 4.89 (dt, J = 2.0, 0.9 Hz, 1H), 3.92 (ddt, J = 11.5, 6.9, 1.0 Hz, 1H), 2.71 (ddd, J = 13.9, 9.8, 5.7 Hz, 1H), 2.60 (ddd, J = 13.9, 9.7, 6.4 Hz, 1H), 1.96 (dddd, J = 13.6, 9.7, 7.9, 5.8 Hz, 1H), 1.79-1.75 (m, 1H), 1.76 (s, 3H), 1.68 (s, 3H), 1.66 (d, J = 0.9 Hz, 3H).
13 C NMR (151 MHz, CDCl 3 ) δ 145. 09, 142.33, 136.90, 128.65, 128.42, 125.83, 121.52, 113.57, 82.63, 64.76, 35.53, 32.25, 26.01, 18.17, 16.78 GC (GC/MSD; HP-5MS UI; 139 KPa; flow rate 2 mL/min; inlet temperature 250 °C; column temperature 50 °C for 0 min, then 20 °C/min to 280 °C, then hold 2 min): tR = 7.840 min. m/z calcd for C 17 85, 142.73, 142.63, 141.69, 128.58, 128.46, 125.87, 113.30, 112.63, 88.19, 86.44, 70.40, 68.77, 56.75, 56.53, 43.59, 43.36, 33.90, 33.86, 32.99, 32.24, 24.61, 24.53, 24.12, 24.03, 22.04, 16.44 
N-benzyl-3-methyl-N-(2-methylallyl)but-2-en-1-amine (SI 15)
In a flame dried round bottom flask charged with cesium carbonate (1.05 eq) was added some DMF under argon atmosphere. N-benzyl-2-methylprop-2-en-1-amine( 1 eq.) in MeCN was added to this suspension at room temperature. 3,3-dimethylally bromide(1.1 eq) was finally added and the reaction was stirred until completion of the reaction. The reaction was quenched with water and worked-up with Et 2 O. The organic phase was dried over magnesium sulfate, filtered and evaporated off. The crude residue was purified by flash chromatography on a short silica gel column with 50-100 % Et 2 O: hexane to furnish a clear oil in 77%. 1 H NMR (400 MHz, Chloroform-d) δ 7.38 -7.33 (m, 2H), 7.30 (tt, J = 8.0, 1.7 Hz, 2H), 7.27 -7.19 (m, 1H), 5.27 (tdq, J = 7.0, 2.7, 1.4 Hz, 1H), 4.93 (s, 1H), 4.84 (s, 1H), 3.50 (s, 2H), 2.96 (dd, J = 6.5, 2.0 Hz, 2H), 2.92 (d, J = 2.0 Hz, 2H), 1.76 (s, 3H), 1.73 (s, 3H), 1.59 (s, 3H). 13 C NMR (151 MHz, CDCl 3 ) δ 144. 48, 140.39, 134.68, 126.84, 128.19, 126.69, 122.20, 112.43, 60.85, 57.98, 51.21, 26.06, 20.97, 18.18 
SI--29
13 C NMR (101MHz, CDCl 3 ) δ128. 76, 128.31, 126.12, 111.54, 69.55, 60.43, 58.18, 55.14, 40.47, 30.38, 24.55, 24.10 GC (GC/MSD; HP-5MS UI; 139 KPa; flow rate 2 mL/min; inlet temperature 250 °C; column temperature 50 °C for 0 min, then 20 °C/min to 280 °C, then hold 2 min): tR = 7.456 min. m/z calcd for C 16 H 23 N (M) + 229.1830 MS (EI, 70 eV): m/z (%) 229.2 (7), 173.2 (54), 172.2 (15), 132.1 (45), 91.1 (100), 65.1 (13)
1-(2-methylallyl)-2-phenyl-1H-imidazole (SI 16)
In a flame dried round bottom flask charged with sodium hydride (1.05 eq) was added some DMF under argon atmosphere. 2-phenylimidazole (1 eq.) in DMF was added to this suspension at 0 °C and the mixture was stirred during 30 minutes. 3-bromo-2-methylpropene (1.1 eq) was finally added and the reaction was stirred until completion of the reaction. The reaction was quenched with water and worked-up with an aqueous solution of NaHCO 3 sat. and Et 2 O. The organic phase was dried over magnesium sulfate, filtered and evaporated off. The crude residue was purified by flash chromatography on a short silica gel column with 50-100 % Et 2 O: hexane to furnish a clear oil in 83%. 1 H NMR (400 MHz, Chloroform-d) δ 7.67 -7.51 (m, 2H), 7.51 -7.32 (m, 3H), 7.15 (t, J = 1.0 Hz, 1H), 6.97 (t, J = 1.0 Hz, 1H), 4.99 (dd, J = 2.8, 1.5 Hz, 1H), 4.69 (dq, J = 2.2, 1.0 Hz, 1H), 4.48 (t, J = 1.6 Hz, 2H), 1.71 (s, 3H) 13 C NMR (151 MHz, CDCl 3 ) δ 148.14, 141.29, 130.66, 128.88, 128.74, 128.71, 128.62, 121.42, 112.94, 52.51, 20 .11 GC (GC/MSD; HP-5MS UI; 139 KPa; flow rate 2 mL/min; inlet temperature 250 °C; column temperature 50 °C for 0 min, then 20 °C/min to 280 °C, then hold 2 min): tR = 7.943 min. m/z calcd for C 13 97, 141.44, 129.05, 129.02, 127.44, 125.61, 124.09, 124.05, 119.33, 55.37, 35.53, 26 .88 GC (GC/MSD; HP-5MS UI; 139 KPa; flow rate 2 mL/min; inlet temperature 250 °C; column temperature 50 °C for 0 min, then 20 °C/min to 280 °C, then hold 2 min): tR = 8.349 min.
